The paper is devoted to the study of initial-boundary value problems for quasilinear second-order systems. Existence and uniqueness of the solution in the space H s Ω × 0, T , with s > d/2 3, is proved in the case where Ω is a half-space of R d . The proof of the main theorem relies on two preliminary results: existence of the solution to mixed problems for linear second-order systems with smooth coefficients, and existence of the solution to initial-boundary value problems for linear second-order operators whose coefficients depend on the variables x and t through a function v ∈ H s R d 1 . By means of the results proved for linear operators, the well posedness of the mixed problem for the quasi-linear system is established by studying the convergence of a suitable iteration scheme.
Introduction
The purpose of this paper is the study of initial-boundary value problems for second-order quasi-linear systems. The name initial-boundary value problem or mixed problem refers to the initial data i.e., at time t 0 and to the boundary data i.e., on the boundary of the spatial domain . The interest in mixed problems originates from physical issues: in fluid mechanics, for instance, the spatial domain where a phenomenon takes place usually has an entrance, an exit, and walls.
I will be concerned with the study of mixed problems for second-order differential operators of the form The subject of my research will be initial-boundary value problems in a half-space Ω R d−1 × 0, ∞ . The second section of the paper deals with the study of the existence and uniqueness of the solution to the following mixed problem in the half-space In order to achieve this result, we apply techniques already employed to prove existence and uniqueness in Sobolev spaces of nontrivial solutions to second-order quasilinear systems, with homogeneous boundary conditions, in the half-space Ω R d−1 × 0, ∞ see 1, 2 . The proof of Theorem 2.3 as well as the proof of the main theorems in 1, 2 relies on the assumption that the operator Q and its adjoint satisfy estimates which are analogous to the a priori estimates obtained in 3 in the case of linear Cauchy problems for first-order symmetrizable systems. In fact, in the case where the system under consideration is a firstorder linear symmetrizable system with smooth coefficients, according to the results proved in 3 , energy estimates imply the well posedness of the Cauchy problem. The existence of a unique solution u ∈ C 0, T ; H s R d for initial data u 0 ∈ H s can be obtained by means of a duality argument, applying the a priori estimates satisfied by the adjoint operator associated with the system. This existence result can be extended to the case of a system with H s -coefficients, provided that s is large enough: in 4 , the well posedness of the Cauchy problem for a first-order system whose coefficients depend on the variables x and t through a known function, has been obtained; this result turns out to be a significant tool in non-linear analysis, since it can be employed to state the well posedness of a class of first-order quasilinear systems see 3, 5, 6 . As a matter of fact, for general quasi-linear systems, the study of the Cauchy problem turns out to be a difficult task. However, if the system is Friedrichs symmetrizable see 3 , then H s well posedness has been proved to hold true, provided that s is large enough: the proof relies on the definition of an iteration scheme and on the well posedness obtained in the linear case.
By following the strategy successfully applied to prove existence and uniqueness of the solution to the initial value problem for first-order systems, I will be concerned in this paper with initial-boundary value problems for second-order quasi-linear systems. As a preliminary result, d . An iteration scheme, which consists of a sequence of mixed problems for linear systems, will be defined to approximate the solution. Thus, as a result of the estimates satisfied by the operator Q, one can prove the convergence of the scheme and establish existence of a unique solution to problem 1.2 in the space H s Ω × 0, T . The solution turns out to be classical, for this function belongs to Sobolev spaces with sufficiently large exponent.
Mixed Problem in a Half-Space
Consider the following initial-boundary value problem in the half-space 
and by Q * the corresponding adjoint operator: 2, such a function will belong to C 2 Ω , due to Sobolev embedding. Thus, it will be continuous up to the boundary of Ω. As a consequence of this property, one has to require compatibility conditions.
Similarly to the proof of Proposition 2.1 in 2 , we will establish the following result. 
Proof. Let us denote by E the space
Let ϕ ∈ E and define the linear functional L on the space Q *
2.6
Thanks to iii , the operator Q * is one to one in E. Hence the functional L turns out to be well defined. Furthermore, it turns out to be continuous, due to the assumptions. 
, and the function u turns out to be solution of system 2.1 in
T ∈ E in the following way:
2.8
Thus
Integrating by parts, we deduce
By means of a standard argument, one proves that the function u satisfies the boundary conditions of problem 2.1 . Let us consider now a function ψ ∈ C ∞ 0 Ω× − ∞, T and define the function ψ T ∈ E, as
2.10
We have u,
Integrating by parts, we obtain the following identity:
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Let us consider a vector function ψ, which, in a neighbourhood of the origin t 0, is expressed by the product ψ x, t tμ x , where μ ∈ C ∞ 0 Ω . Thus, we prove, by means of a standard argument, that u x, 0 h x , in Ω. As a result, we deduce similarly that ∂ t u x, 0 k x , in Ω.
Thanks to the result established in Proposition 2.1, we can prove the existence of the solution to a mixed problem for a second-order linear operator with coefficients that depend on the space variable and on the time-variable through a given function.
with s > d/2 3 and denote by Q v the operator
2.12
Let us consider the mixed problem ii J ∈ C ∞ R d , and J 0 is the null matrix; 
